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(57) ABSTRACT

A transporting apparatus includes a conveyor for advancing
items and a transfer apparatus for lifting the items off the
conveyor and for depositing the items at a location exter-
nally of the conveyor. The transfer apparatus has hoisting
devices spaced from one another in the conveying direction.
Each hoisting device has first and second lifters spaced from
onc another 1in a direction transverse to the conveying
direction and being situated bilaterally of the conveyor. A
first drive moves the first and second lifters into raised and
lowered positions; and a second drive moves the first and
second lifters toward and away from one another to cause
them to assume a normal position and a spread-out position.
First and second tray parts of a tray forming part of each
hoisting device are mounted on the first and second lifter,
respectively. In the raised and lowered positions the trays are
clear of a travel path of the 1tems on the conveyor. Each tray,
when being raised from the lowered position 1nto the raised
position, 1s adapted to lift an article off the conveyor. The
first and second tray parts of each tray are moved away from
one another by the first and second lifters upon displacement
thereof 1nto the spread-out position as the trays are moved
toward the lowered position. Further, an arrangement 1s
provided for removing the items from the trays in a raised
position thereof.

14 Claims, 2 Drawing Sheets
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METHOD AND APPARATUS FOR
TRANSFERRING ITEMS FROM A

CONVEYOR

CROSS REFERENCE TO RELATED
APPLICATTION

This application claims the priority of Swiss Application
No. 1861/97 filed Aug. 5, 1997, which 1s incorporated herein
by reference.

BACKGROUND OF THE INVENTION

This 1invention relates to a method and an apparatus for
transferring 1tems, particularly flat confectionary products,
from a conveyor advanced 1n a single column thereon. In
particular, the apparatus 1s intended for engaging and trans-
ferring 1tems arranged consecutively 1n the conveying
direction, for example, for jointly mtroducing them into a
packaging container.

Published European Application 526 403 discloses an

apparatus having suction grippers arranged serially in the
conveying direction to grasp, mdividually or in groups,
confectionary 1tems delivered on a conveyor belt 1n order to
deposit them 1nto packing shells.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide an improved
transporting (conveying and transferring) apparatus and
method of the above-outlined type which 1s capable of an
increased output as compared to conventional arrangements.

This object and others to become apparent as the speci-
fication progresses, are accomplished by the invention,
according to which, briefly stated, the transporting apparatus
includes a conveyor for advancing items and a transfer
apparatus for lifting the items off the conveyor and for
depositing the items at a location externally of said con-
veyor. The transfer apparatus has hoisting devices spaced
from one another in the conveying direction. Each hoisting
device has first and second lifters spaced from one another
in a direction transverse to the conveying direction and
being situated bilaterally of the conveyor. A first drive moves
the first and second lifters 1nto raised and lowered positions;
and a second drive moves the first and second lifters toward
and away from one another to cause them to assume a
normal position and a spread-out position. First and second
fray parts of a tray forming part of each hoisting device are
mounted on the first and second lifter, respectively. In the
raised and lowered positions the trays are clear of a travel
path of the items on the conveyor. Each tray, when being,
raised from the lowered position 1nto the raised position, 1s
adapted to lift an article off the conveyor. The first and
second tray parts of each tray are moved away from one
another by the first and second lifters upon displacement
thereof 1nto the spread-out position as the trays are moved
toward the lowered position. Further, an arrangement 1s
provided for removing the items from the trays in a raised
position thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic side elevational view a preferred
embodiment of the invention.

FIGS. 2, 3 and 4 are schematic sectional front elevational
views of the apparatus illustrated 1n FIG. 1, showing differ-
ent operational positions and modes of operation.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Turning to FIG. 1, on a conveying device, constituted by
a narrow conveyor belt 10, items 11 are advanced 1n a single
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column 1n a conveying direction A such that the items 11
project beyond both sides of the conveyor belt 10. An end
roll 12 supporting the conveyor belt 10 1s driven by a motor
13 which 1s associated with an angular position sensor 14.
The motor 13 and the sensor 14 are connected to a control
unit 15. At the upstream end of the conveyor belt 10 an 1tem
sensor 16, such as an optical barrier 1s arranged which 1s also
connected to the control unit 15. Along the conveyor belt 10
uniformly spaced hoisting devices 17 are arranged 1n pairs
on both sides of the conveyor belt 10. The hoisting devices
17 include linear motors 18 having stroke feedback means.
The motors 18 are individually controlled by the control unit
15. The axes of the motors 18 are inclined between 30° and
60°, preferably at approximately 45°, to the plane of the
upper reach of the conveyor belt 10. The drive rods or lifters
19 of the motors 18 each carry at their lower end an item
support constituted by a bent tray 20 having a frontal and a
rearward abutment 21, 22, respectively. The trays 20 may be
lifted from a lower, pass-through position 1llustrated for the
four right-hand trays in FIG. 1 mto an upper pass-through
position 1llustrated for the leftmost tray 20 1n FIG. 1. In both
pass-through positions the items 11 may be conveyed 1n an
unimpeded manner by the conveyor belt 10 above or under-
necath the trays 20.

Also referring to FIG. 2, each tray 20 1s a two-part
structure, and the motors 18 are arranged in pairs, wherein
one pair serves one tray 20 such that the actuating rods 19
of the two motors 18 of one pair are attached to the one and
the other, relatively movable parts of the respective tray 20.
The motors 18 are mounted 1n two parallel carriers 29
pivotal about horizontal axes 28. To each carrier 29 an
upwardly projecting lever 30 1s secured whose free end 1s
articulated by means of a link rod 31 to a vertically guided
block 32 which 1s driven by a further linear motor 33, also
connected to the control unit 15. By means of the linear
motor 33 the carriers 29 may be pivoted so that the two parts
of each tray 20, as the trays 20 are lowered, are pivoted away
from one another to ensure that the tray 20 does not interfere
with the travel path of the items 11. As soon as the lower
pass-through position 1s reached, the two parts of each tray
20 are again pivoted into their basic position shown 1n solid
lines in FIG. 2 1n which their mner edge 1s just slightly
beyond the outer edge of the conveyor belt 10. As a result,
upon upward movement of the trays 20, they engage the
overhanging item 11 and lift the same off the conveyor 10.

In operation, the passage of each item 11 1s detected by the
sensor 16, and the respective downstream-most motor 18,
whose rod 19 has not yet been retracted (lifted), is actuated
as soon as the item 11 arrives over the respective tray 20.
Such a position of the item 11 1s determined by the sum-
mation of the measured rotary angle of the motor 13. Since
the axes of the motors 18 are inclined, the trays 20 have, as
they are raised by the rods 19, a motion component in the
conveying direction A. In this manner, a gentle engagement
of the 1items 11 by the trays 20 and a high output rate may
be achieved.

Referring to FIG. 3, after all the trays 20 have been lifted,
plungers 38 push the 1items 11 into the collecting bin 39. The
plungers 38 are secured to a common, parallel-guided carrier
40 which 1s actuated by a further motor 41. To ensure that
upon pushing the 1tems 11 off the trays 20, they do not fall
into the clearance between two spread-apart parts of each
tray 20, 1t 1s expedient to move the tray parts toward one
another 1n their upper pass-through position by means of the
motor 33. It may be further expedient to provide a lateral
slide plate 43 pivotal 1n a vertical plane about a horizontal
axis 42. For the lateral item-shifting operation by the plunger
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38 the slide plate 1s pivoted downwardly 1nto 1ts solid-line
position to serve as a sliding support for the items 11 as they
are pushed from the trays 20 mto the container 39.

According to the variant shown 1n FIG. 3, the flat items 11
are pushed 1nto the containers 39 such that their main plane
is perpendicular to the container bottom (oriented in a
substantially upstanding position) and, at the same time, the
container 39 1s intermittently lowered between the 1nsertion
steps. According to the variant shown 1n FIG. 4, the flat
items 11 are deposited into the container 39a such that their
main plane is parallel to the container bottom (oriented in a
substantially horizontal position) and form a stack therein.

The described apparatus and the transporting method
make possible a gentle treatment of the items 11 at a high
output. At the downstream end of the conveyor belt 10 a
further, 1dentical apparatus or a collecting container or an
accumulator may be arranged, for example, to advance the
items 11, delivered by the conveyor belt 10, to the adjoining
further processing apparatus or to gather the 1tems 11 when
the packing machine 1s 1dle. In conventional machines, such
a pass-through of items 1s difficult to achieve. The apparatus
according to the invention 1s also adapted to handle items
which cannot be manipulated by suction, for example,
because of their sticky upper surface.

The apparatus 1s also adapted to handle other flat, disk-
shaped items, for example, frustoconical soft cakes. In such
a case, the item-supports (trays) are of arcuate rather than
flat configuration. It 1s also feasible to mount the entire unit,
formed of elements 17-22 and 28-33 on a carrier which 1s
pivotal about an axis parallel to the axes 28. In such a case,
the 1tems 11 may be lowered by means of the hoisting
clements 17 directly mnto the packing container. It 1s to be
noted, however, that such an arrangement reduces the out-
put.

It will be understood that the above description of the
present mvention 1s susceptible to various modifications,
changes and adaptations, and the same are intended to be
comprehended within the meaning and range of equivalents
of the appended claims.

What 1s claimed 1s:

1. A transporting apparatus comprising

(a) a conveyor for advancing a column of items in a
conveying direction; and

(b) a transfer apparatus for lifting the items off the
conveyor and for depositing the items at a location
externally of said conveyor; said transfer apparatus
including:

(1) a plurality of hoisting devices spaced from one
another 1n said conveying direction along said con-
veyor; each hoisting device having
(1) first and second lifters spaced from one another in

a direction transverse to said conveying direction
and being situated bi-laterally of said conveyor;
said first and second lifters having a direction of
motion forming an angle of 30° to 60° with said
conveying direction;

(i1) first drive means for moving said first and second
lifters 1nto raised and lowered positions;

(i11) second drive means for moving said first and
second lifters toward and away from one another
to cause said first and second lifters to assume a
normal position and a spread-out position;

(2) a plurality of trays composed of first and second tray
parts; with each said hoisting device there being
connected a respective one of said trays such that
said first tray part 1s mounted on and carried by said
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first lifter and said second tray part 1s mounted on
and carried by said second lifter; in said raised and
lowered positions said trays being clear of a travel
path of said items on said conveyor; each said tray,
when being raised from said lower position 1nto said
raised position by a respective said hoisting device,
being adapted to lift an article off said conveyor; said
first and second tray parts of each said tray being
moved away from one another by said first and
second lifters upon displacement thereof into said
spread-out position as said trays are being moved
toward said lowered position; and

(3) means for removing the items from said trays in a
raised position thereof.

2. The apparatus as defined 1n claim 1, wherein said trays
have an upstream side and a downstream side as viewed 1n
said conveying direction; further comprising an article-
stopping element disposed at said downstream side.

3. The apparatus as defined 1n claim 2, further comprising
an additional article-stopping clement disposed at said
upstream side.

4. The apparatus as defined in claim 1, wherein said first
drive means include an individual drive contained 1n each
said hoisting device; said individual drive being coupled
with and being common to said first and second lifters of
respective said hoisting devices.

5. The apparatus as defined in claim 4, wherein said
individual drive 1s a linear motor including a stroke feedback
device.

6. The apparatus as defined in claim 1, further comprising
a sensor arranged at said conveyor for detecting passage of
items thereon; and a control device connected to said
conveyor, said sensor, said first drive means and said second
drive means for controlling said first and second drive means
in dependence from signals derived from said sensor.

7. A transporting apparatus comprising

(a) a conveyor for advancing a column of items in a
conveying direction; and

(b) a transfer apparatus for lifting the items off the
conveyor and for depositing the items at a location
externally of said conveyor; said transfer apparatus
including:

(1) a plurality of hoisting devices spaced from one
another 1n said conveying direction along said con-
veyor; each hoisting device having
(1) first and second lifters spaced from one another in

a direction transverse to said conveying direction
and being situated bi-laterally of said conveyor;

(11) first drive means for moving said first and second
lifters into raised and lowered positions;

(i11) second drive means for moving said first and
second lifters toward and away from one another
to cause said first and second lifters to assume a
normal position and a spread-out position;

(2) a plurality of trays composed of first and second tray
parts; with each said hoisting device there being
connected a respective one of said trays such that
said first tray part 1s mounted on and carried by said
first Iifter and said second tray part 1s mounted on
and carried by said second lifter; in said raised and
lowered positions said trays being clear of a travel
path of said items on said conveyor; each said tray,
when being raised from said lower position 1nto said
raised position by a respective said hoisting device,
being adapted to lift an article off said conveyor; said
first and second tray parts of each said tray being
moved away from one another by said first and
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second lifters upon displacement thereof into said
spread-out position as said trays are being moved
toward said lowered position; and

(3) removing means for removing the items from said
frays 1n a raised position thereof; said removing
means 1including a pusher situated at a height level of
said raised position of said trays; said pusher being
arranged for displacements transverse to said con-
veying direction.

8. The apparatus as defined 1n claim 7, wherein said trays
have an upstream side and a downstream side as viewed 1n
said conveying direction; further comprising an article-
stopping element disposed at said downstream side.

9. The apparatus as defined 1n claim 8, further comprising
an additional article-stopping element disposed at said
upstream side.

10. The apparatus as defined in claim 7, wherein said first
drive means include an individual drive contained in each
said hoisting device; said individual drive being coupled
with and being common to said first and second lifters of
respective said hoisting devices.

11. The apparatus as defined 1n claim 10, wherein said
individual drive 1s a linear motor including a stroke feedback
device.

12. The apparatus as defined in claim 7, further compris-
Ing a sensor arranged at said conveyor for detecting passage
of 1items thereon; and a control device connected to said
conveyor, said sensor, said first drive means and said second
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drive means for controlling said first and second drive means
in dependence from signals derived from said sensor.

13. The apparatus as defined m claim 7, wheremn said
angle is about 45°.

14. A method of transferring 1tems advanced 1n a column
on a conveyor 1n a conveying direction, comprising the
following steps:

(a) positioning a plurality of two-part trays in a lower
position below the conveyor clear of a travel path of the
items;

(b) raising the trays above the conveyor into a raised
position above the conveyor clear of the travel path of
the 1tems; said raising step being initiated indepen-
dently for each said tray in dependence of a signal from
a sensor monitoring passage of the items on the con-
VEYOT;

(¢) while performing step (b), lifting an item off the
conveyor by the respective tray;

(d) removing the items from the trays after step (c);

(¢) lowering the trays below the conveyor into said lower
position; and

(f) while performing step (e), moving the first and second
tray parts of the trays away from one another 1n a

direction transverse to said conveying direction to
avoild collision with an i1tem on the conveyor.
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